In the preceding paper (4) evidence was presented that a soluble enzyme preparation from bush bean roots was capable of forming malonate from oxaloacetate (OAA). Carbons 3 and 4 of OAA were equally incorporated into malonate, suggesting that OAA undergoes an a-decarboxylation. In the presence of the crude enzyme preparation, Mn +2 appeared to be the only supplemental cofactor required for malonate formation.
pound present. The 1: 1 citric acid-aniline solution was shown to have no destructive effect upon malonate-C'4. Control vessels with boiled enzyme (or enzyme omitted) showed negligible radioactivity after treatment with the 1: 1 citric acid-aniline solution. The unit of activity is the amount of enzyme forming 1 Amole of malonate under the above conditions.
Purification of Enzymiie. All operations were carried out at 0 to 40 unless otherwise stated. Crude homogenates from roots of bush bean (Phaseoluis zulgaris L., var. Tendergreen) were prepared as described previously (4) and centrifuged 15 minutes at 30,000 X g. The 30,000 x g supernatant solution was made 0.005 M MnCl2 and transferred to a hot water bath at 800. When the enzyme solution reached 600 it was maintained at this temperature f-or 15 minutes, and then transferred to an ice bath. The solution was permitted to stand in ice for 30 minutes after reaching 4°. Denatured protein was removed by centrifugation at 30,000 X g for 15 minutes. Solid (NH4)2SO4 was added to the supernatant solution to make it 40 % saturated (24.3 g/100 ml heat-treated supernatant solution). The pH was maintained near 7 .0 by addition of concentrated KOH. The solution was allowed to stand for 30 minutes and was centrifuged at 30,000 X g for 15 minutes; the residue was discarded. Additional solid (NH4)2SO4 was added to the supernatant solution to make it 75 % saturated (24.5 g/100 ml heattreated supernatant solution). The solution was allowed to stand for 30 minutes and was centrifuged at 30,000 X g for 15 The enzyme shows an absolute dependence upon added Mn +2. The Mn + 2 stimulation was maximal at a final concentration of figure 5 (lower curve). When a similar reaction mixture was preincubated at 300 for 15 minutes prior to addition of OAA-4-C14 the rate of malonate formation was immediately linear, figure 5 (upper curve). In a separate experiment it was shown that omitting the enzyme, Mn2 , or boiled extract during preincubation also caused a time lag in malonate formation. This observation indicates that all 3 components are required during the preincubation period to overcome the time lag in malonate formation.
During the conversion of OAA to malonate by metmyoglobin, Vennesland et al. (20, 21) were confronted with a similar lag in malonate formation. They reported catalytic amounts of H, 02 shortened 
Discussion
The present paper describes the partial purification and characterization of an enzyme(s) from bush bean roots that catalyzes the oxidative decarboxylation of OAA to malonate. At least 10 different metabolic pathways leading to the formation of malonate have been reported. The enzymes participating in these pathways include: acetylCoA carboxylase, transcarboxylase, thiokinase and thioesterase, barbiturase, malonic semialdehyde dehydrogenase, acylCoA-CO2 exchange, and metmyoglobin. The properties of the enzyme from bean roots are quite distinct from each of the enzymes listed, except metmyoglobin.
Vennesland (20, 21) (5) , aromatic cofactor requirement, azide inhibition, and lag in substrate oxidation (25) . Similar properties have been reported for the peroxidase catalyzed oxidation of DPNH (1, 10), dihydroxy fumarate (2) , B-3-indolyl propionate and 3-indolyl-n-butyrate (8) , 2-nitropropane (13) and miscellaneous dicarboxylic acids (9) . The similarity in properties between the reaction under study and the above peroxidase catalyzed oxidations suggests that the bean root enzyme may catalyze the oxidation of OAA by peroxidase activity. This latter suggestion is supported by the following observations.
Kenten and Mann (9) reported that horse-radish peroxidase could oxidase OAA in the presence of Mn+2 and p-cresol; they did not report the products of the reaction. Shannon and Lew (16) confirmed that horse-radish peroxidase catalyzed the oxidation of OAA and showed that malonate was the product of the reaction. The requirement for M\In +2 was absolute; the boiled extract from bean roots was a more active cofactor than p-cresol. Horse-radish peroxidase and the bean root enzyme exhibited nearly identical properties in catalyzing the conversion of OAA to malonate. The 
